Purpose: Although numerous procedures have been proposed for the treatment of patients with a rectal prolapse, the most effective operation has not yet been established. Minimal rectal mobilization can prevent constipation; however, it is associated with increased recurrence rates. We describe our novel method for a laparoscopic posterolateral rectopexy, which includes rectal mobilization with a posterior-right unilateral dissection, suture fixation to the sacral promontory with a polypropylene mesh (Optilene), and a mesorectal fascia propria that is as wide as possible. The present report describes our novel method and assesses the short-term outcomes of patients. Methods: Between June 2014 and June 2017, 63 patients (28 males and 35 females) with a full-thickness rectal prolapse underwent a laparoscopic posterolateral (LPL) rectopexy. We retrospectively analyzed the clinical characteristics and postoperative complications in those patients. The outcome of surgery was determined by evaluating the answers on fecal incontinence questionnaires, the results of anal manometry preoperatively and 3 months postoperatively, the patients' satisfaction scores (0-10), and the occurrence of constipation. Results: No recurrence was reported during follow-up (3.26 months), and 3 patients reported postoperative complications (wound infection, postoperative sepsis, which was successfully treated with conservative management, and retrograde ejaculation). Compared to the preoperative baseline, fecal incontinence at three months postoperatively showed an overall improvement. The mean patient satisfaction score was 9.55 ± 0.10, and 8 patients complained of persistent constipation. Conclusion: LPL rectopexy is a safe, effective method showing good functional outcomes by providing firm, solid fixation for patients with a full-thickness rectal prolapse.
INTRODUCTION
Rectal prolapse is the circumferential protrusion of the rectal wall through the anal canal. This condition is an embarrassing and socially debilitating disability that causes pain, fecal incontinence, difficult evacuation, mucus discharge, and bleeding [1] . Although over 100 different operations have been described for the correction of rectal prolapse, including perineal and abdominal approaches, a consensus regarding an optimal treatment strategy is lacking [2] . Laparoscopic ventral rectopexy (LVR) is an autonomic nerve-sparing technique of anterior rectal suspension involving minimal rectal mobilization [3] . LVR is currently adopted by many pelvic floor surgeons because of the good functional results and the wide range of indications for its use, such as enteroceles and rectoceles [4] . LVR has been emerging as the procedure of choice for the management of patients presenting with rectal prolapse, particularly in Europe [5] . However, the subject is still a matter for debate. A minimal rectal mobilization procedure can prevent postoperative constipation; however, such a procedure is associated with an increased recurrence rate [6] . Fu and Stevenson [7] reported that a sufficiently wide mesh and suture in the midrectum should be added because a narrow mesh and inadequate apposition between the mesh and the rectum can contribute to technical failure of the LVR. However, use of a wide mesh in the rectovaginal septum could increase the potential risk of complications. Use of a synthetic mesh can cause erosion, rectal strictures, rectovaginal fistulae, and chronic pelvic pain [8] . Biologic grafts have been used to avoid these complications; however, their use is associated with higher recurrence rates.
The fascia propria of the rectum is a collagen-rich layer, which is significantly thicker in the posterior than in the anterior portion [9] and can be easily identified during posterior dissection along the retrorectal avascular space. Therefore, suturing the posterior segment of the fascia propria of the rectum is expected to be a simpler procedure and to provide a stronger fixation than that obtained by suturing the anterior wall. Additionally, it does not leave a mesh in the rectovaginal septum, which would, therefore, prevent the potential risks.
The cause of postoperative constipation after a rectopexy remains unclear. However, autonomic nerve injury due to division of the lateral ligaments of the rectum is accepted as the one of the causes of postoperative constipation [10] . For purposes of rectal mobilization, a conventional posterior mesh rectopexy and a suture rectopexy are performed using a technique of circular dissection and division of both lateral ligaments. Our novel method of laparoscopic posterolateral (LPL) rectopexy involves dissection in the posterior and only the right lateral sidewall of the rectum to obtain rectal mobilization. The left side is not manipulated, thereby ensuring nerve preservation. This report describes this unique technique and details regarding patients' outcomes following the procedure.
METHODS
This study was approved by the Institutional Review Boards of the participating institutions. Between June 2014 and June 2017, 63 patients diagnosed with a full-thickness rectal prolapse underwent a LPL rectopexy at Seoul Songdo Hospital, Seoul, Korea. All procedures were performed by a single experienced surgeon. Patients were diagnosed based on clinical examination findings and were confirmed radiologically. Demographic data, medical history, and surgical and follow-up details of the patients were recorded. Fecal incontinence was assessed using questionnaires such as the Cleveland Clinic Incontinence Score (CCIS, Wexner score), the fecal incontinence severity index (FISI), and the fecal incontinence quality of life (FIQOL) scale [11, 12] . All patients underwent preoperative colonoscopy to exclude intraluminal pathology. Magnetic resonance imaging was performed to evaluate sphincter integrity. All patients underwent anal manometry and pudendal nerve terminal motor latency (PNTML) testing for evaluation of anorectal physiology.
Patients were first evaluated 2 weeks postoperatively and were then followed up for evaluation of postoperative complications and recurrence. Patients were re-evaluated 3-4 months postoperatively, and patients' satisfaction scores (0-10) and the occurrence of constipation, if any, were recorded. A physical examination was performed to evaluate postoperative complications and/or recurrence. Defecation proctography was performed, and fecal incontinence questionnaires using CCIS, FISI, and the FIQOL Scale were completed. Additionally, we performed anal manometry and PNTML testing.
All patients received a conventional preoperative bowel preparation before surgery, and a single dose of an intravenous broadspectrum antibiotic was administered. A urinary catheter was placed after induction of general anesthesia. The procedures were performed with the patient placed in the lithotomy position with Trendelenburg tilting to achieve small bowel retraction. The operation was performed using 5 trocars: a 12-mm balloon trocar at the umbilicus, a 5-mm trocar in the right upper quadrant, an 11-mm trocar in the right iliac fossa, a 5-mm trocar in the left upper quadrant, and a 5-mm trocar inserted in the left iliac fossa. The surgeon stood to the lower right side of the patient, with the scopist on the upper right side of the patient, and the assistant on the left side.
The sigmoid colon was retracted from the pelvic cavity and sutured to the left abdominal wall by using 2-0 nylon. In female patients, the uterus was fixed to the anterior abdominal wall in a similar fashion. An inverted J-shaped peritoneal opening was created along the posterior-right lateral-anterior side of the rectum from the sacral promontory to the Douglas pouch. Posterior dissection was performed for rectal mobilization along the plane of the fascia propria of the rectum through the retrorectal avascular space from the sacral promontory to the coccyx. To avoid nerve injury, we minimized the lateral dissection of the right side by preserving the lateral ligaments containing rectal branches from the pelvic plexus and then pulling the rectum in a cranial direction to confirm reduction of the prolapse. If an adequate anatomical correction of the prolapse was not achieved, the lateral ligament was divided to enable better mobilization. The anterior dissection was performed at the upper third portion of rectum.
Polypropylene mesh (Optilene, B.Braun Surgical, Rubi, Spain, incised with width 1.5 cm and length 12 cm) was prepared and introduced into the abdominal cavity through an 11-mm trocar. The rectum was lifted by the assistant, and the mesh was fixed to the periosteum of the sacral promontory by using an absorbable monofilament (Monosyn, B.Braun Surgical) suture. The posterior rectal and right lateral mesorectal fascia propria were sutured as wide as possible with the mesh (Fig. 1A) . The fixation was reinforced by suturing twice using nonabsorbable polypropylene (Prolene, Ethicon, Puerto Rico, TX, USA).
After posterior fixation, we performed lateral fixation. During peritoneal closure, we suspected that suturing only the peritoneum would not provide a robust enough repair to support the rectum. Therefore, we placed a mesh between the lateral peritoneum and right lateral mesorectal fascia propria. And we performed a continuous absorbable suture to support additional traction of the mid rectum (Fig. 1B) . The peritoneum on the anterior side was left open as a drainage window for blood and discharge (Fig. 1C) .
Quantitative data were expressed as medians and ranges. Statistical analyses were performed using the paired t-test for paired data. A P-value < 0.05 was considered statistically significant.
RESULTS
Between June 2014 and June 2017, 63 patients underwent the LPL procedure. The mean age of the patients was 60.87 years, the youngest being 20 and the oldest 90 (Table 1) . Male patients were 28 (44.44%), and female patients were 35 (55.56%). The most common presenting symptom at the time of the patient's first visit was fecal incontinence (n = 24), followed by difficult evacuation (n = 7), anal bleeding (n = 7), and perianal pain (n = 7). We noted that 7 patients (11%) had previously undergone operations for repair of a prolapse; 3 patients underwent perineal procedures and 4 underwent an abdominal rectopexy. Of note, 16 patients reported a history of other abdominal operations. No intraoperative complications and postoperative mortality were reported. Postoperative complications were observed in 3 patients: 1 patient with a wound infection, 1 with postoperative pelvic sepsis, which was successfully treated with conservative management, and 1 with retrograde ejaculation. The median follow-up was 3.26 months, and no recurrence was observed in any patient during that period. The mean patient satisfaction score was 9.55 ± 0.10. Patients reported a statistically significant improvement in fecal incontinence and quality of life at the 3-month follow-up compared to the preoperative baseline (Table 2, Fig. 2) . No statistically significant changes in the results of anal manometry were noted. Of the 7 patients who complained of preoperative constipation, 5 showed an alleviation of their symptoms. Newonset constipation was observed in 6 of 53 patients (10.7%) who had been asymptomatic preoperatively.
DISCUSSION
We aimed to describe the stability and efficacy of a LPL rectopexy procedure. No recurrence was noted in any patient during the follow-up period, and the postoperative complication rate was 4.7% (3 of 63). This result is relatively low compared to the postopera- tive complication rate of 1.4%-47% following a rectopexy [13] . A successful and effective rectopexy requires a solid, firm fixation to avoid technical failure and recurrence. Two strategies are used to achieve this goal. The first is the suturing of the fascia propria of the rectum. A standardized suture position or layer on the rectum has not been described for a rectopexy. The few published reports that are available do not clearly describe the suture location, which is often vaguely referred to as the anterior rectal wall or the seromuscular wall or, as is noted in some reports, it is not mentioned at all [3, [14] [15] [16] . This ambiguity may lead to technical failure. Thus, a precise description of the suture layers is required. We believe the fascia propria of the rectum to be the most appropriate layer for the placement of sutures. The fascia propria is composed of collagen-rich tissue surrounding the rectum and the mesorectum. Suturing the posterior fascia propria in a rectopexy has several advantages. The posterior fascia propria is thicker than the anterior layer, which reduces the risk of puncturing the rectal lumen during suturing. In addition, the posterior fascia propria is easily identifiable during retrorectal avascular space dissection [9] . The second strategy for ensuring firm fixation is to suture the periosteum of the sacral promontory. We prefer hand suturing over the use of tacks when fixing the mesh to the sacrum because the surgeon's hands can better sense any mobility and can confirm whether the periosteum has been appropriately sutured. Based on 11 studies [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] , D'Hoore et al. and the Cochrane review have demonstrated a high incidence of postoperative constipation after a posterior mesh rectopexy and explained the validity of autonomic nerve-conservation surgery [3, 10] . However, all those studies except one described open abdominal procedures [27] . Because the use of laparoscopy can introduce a bias in the study results, further studies should evaluate the results of laparoscopic procedures. Although the evidence is limited due to the small numbers of patients studied, a randomized clinical trial has shown that the incidence of severe postoperative constipation is less in a laparoscopic posterior mesh rectopexy group than in an open posterior rectopexy group [28] . The mechanism of constipation associated with a rectopexy remains unclear. Autonomic nerve injury cannot explain the lower incidence of constipation observed after a resection rectopexy [29] . Even if the autonomic nerve injury mechanism is correct, an LPL rectopexy is a unilateral dissection, and all the left-sided tissues ranging from the peritoneum to the lateral ligament are preserved. New-onset constipation after an LPL rectopexy was observed in 6 of 56 patients (10.7%) who had been asymptomatic preoperatively. This is an acceptable result compared to the 14.4% weighted mean rate of LVR [13] .
Many surgeons are concerned about mesh-related complications. Rectal strictures, mesh erosion, and genitourinary injuries have been reported due to the presence of a mesh in the rectovaginal septum [8] . In men, these may occur from minor complications ranging from urinary retention to sexual dysfunction [30] . Therefore, a LPL rectopexy would be a good alternative for young male patients.
The present study had several limitations. The 3-to 4-month follow-up was too short to evaluate and confirm the low rate of recurrence. A long-term follow-up study to build on these data is planned. According to recent research, the largest number of recurrences occurs within the first 12 months after surgery [7] . In consideration of this result, we expect our study may help demonstrate that the LPL rectopexy is a procedure with a low recurrence rate. Although mesh-related complications in posterior wall procedures are rare, the long-term effects of permanent mesh placement have not been recorded. Moreover, the evaluation of constipation was performed by using only simple yes or no questions. A detailed study in which the answers on the questionnaires about constipation are scored will be necessary. In summary, the LPL rectopexy is a novel procedure that provides firm, solid fixation for patients presenting with a full-thickness rectal prolapse. The advantages of this technique are its low complication rate, alleviated symptoms of incontinence, and an acceptable prevalence of new-onset postoperative constipation. Further studies with long-term follow-up are warranted for a better determination of the recurrence rates noted with this technique.
